Abstract-The participation of polyamines and nonprotein sulfhydryls in the gastric cytoprotective mechanisms was studied using gastric mucosal lesions produced by acidified ethanol in rats as an experimental model. Treatment with prostaglandin E2 (PGE2), but not cimetidine, prevented the formation of gastric mucosal lesions. Oral administration of cadaverine, spermidine and spermine prevented the lesion formation by acidified ethanol in a dose-dependent manner. Indomethacin or acetazolamide had no influence on the cytoprotective effect of spermine , whereas sulfhydryl blockers such as iodoacetamide and N-ethylmaleimide partially blocked it. Sulfhydryl compounds such as cysteine, reduced glutathione (GSH), and cysteamine prevented the lesion formation induced by acidified ethanol. The concentration of nonprotein sulfhydryls in the gastric mucosa was significantly decreased at 1 hr after administration of acidified ethanol , and this decrease was partially prevented by spermine or PGE2. These results suggest that the cytoprotective effect of spermine may not be mediated by endogenous prostaglandins or alkaline secretion in the gastric mucosa, but may be partially related to endogenous sulfhydryl compounds.
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in the submucosal layer (Fig. 2B) . The intensity of necrosis in the lesion area was more severe than that induced by absolute ethanol alone (data not shown).
Effects of cimetidine, PGE2 and poly amines on the gastric lesions induced by 60% ethanol in 150 mM HCI: As shown in Fig. 3 , cimetidine, at 20 mg/kg given intra peritoneally 1 hr before administration of 60% ethanol in 1 50 mM HCI, showed no effect on the intensity of the lesions, while 100 gig/kg PGE2 given orally 30 min before acidified ethanol markedly prevented their formation. Polyamines such as cadaverine, spermidine and spermine, given orally at 50 mg/kg 30 min before acidified ethanol, significantly prevented lesion formation, but putrescine did not.
The cytoprotective effects of cadaverine, spermidine and spermine were dose dependent in the dose range of 30 to 100 mg/kg (Fig. 4) .
Effects of indomethacin, acetazolamide and sulfhydryl blocking agents on the cytoprotection by spermine: Indomethacin given subcutaneously at 5 mg/kg 90 min before spermine administration had no effect on the cytoprotective action of spermine. Indomethacin alone slightly, though sig nificantly, aggravated the lesions induced by 60% ethanol in 150 mM HCI. Pretreatment with acetazolamide at 120 mg/kg given 1ntraperitonea Ily 1 hr before spermine did not affect the cytoprotection, and acetazola mide alone also potently prevented lesion formation (Fig. 5) (Fig. 6) .
Effects of sulfhydryl compounds on acidified ethanol-induced gastric lesions: Figure 7 shows the effect of sulfhydryl compounds such as cysteine, GSH and cysteamine on the gastric lesions induced by 60% ethanol in 1 50 mM HCI. All significantly prevented the lesion formation when given at 100 mg/kg 30 min before acidified ethanol. The protective effect of cysteamine was dose-dependent in the range of 10 to 100 mg/kg. at 1 hr after administration of 60% ethanol in HCI. This reduction could be partially coun teracted by 100 mg/kg spermine or 100 iig/ kg PGE2 given orally 30 min before acidified ethanol (Table 1) .
Discussion PGE2, in a dose which was shown not to affect the acid secretion (3), prevented the formation of gastric lesions in rats induced by the administration of acidified ethanol. Cimetidine, administered similarly, did not affect the severity of lesion formation. This dose of cimetidine was verified to almost completely inhibit the gastric acid secretion in preliminary experiments. These results agree with those of Robert et al. (2, 3) that the cytoprotection by prostaglandins is independent of the inhibition of gastric acid secretion. Polyamines such as cadaverine, spermidine and spermine as well as PGE2 prevented the formation of gastric lesions by acidified ethanol. Robert et al. (7, 8) 
